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Improvements in and relating to dose dial and drive mechanisms suitable 
for use in drug delivery devices 



The technical field of the invention. 

5 

The present invention relates to dose dial and drive mechanisms suitable 
for use in drug delivery devices, in particular pen-type injectors, having o 
dosage setting means, enabling the administration of medicinal products £ 
from a multidose cartridge. In particular, the present invention relates to U - 

1 0 such drag delivery devices where a user may set the dose 5a 

<c 

Description of related art. > 

<i 

Such drug delivery devices have application where regular Injection by g 
1 5 persons without formal medical training occurs, i.e. , patients. This is 

increasingly common amongst those having diabetes where self-treatment 
enables such persons to conduct effective management of their diabetes. 

These circumstances set a number of requirements for drug delivery 
20 devices of this kind. The device must be robust in construction, yet easy to 

use in terms of the manipulation of the parts, understanding by a user of 
its operation and the delivery of the required dose of medicament. Dose 
setting must be easy and unambiguous. In the case of those with 
diabetes, many users will be physically infirm and may also have impaired 
25 vision requiring the drive mechanism to have low dispensing force and an 

easy to read dose setting display. Where the device is to be disposable 
rather than reusable, the device should be cheap to manufacture and easy 
to dispose of (preferably being suitable for recycling). To meet these 
requirements the number of parts required to assemble the device and the 
30 number of material types the device is made from need to be kept to a 

minimum. 
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User operated drug delivery devices comprising dose dial and drive 
mechanisms are well known within the medical field. 

Q_ 

DE3814023 A1 discloses an injection device based on the ball point pen 8 
5 principle. The device has a cartridge containing a drug, in particular 

insulin, from which two insulin units can be injected by depressing a < 
button. The movement of the button causes a longitudinally movable < 
tubular piston rod to engage with and move a longitudinally displaceable $ 
syringe piston located in the cartridge. The device of DE 3814023 A1 does fe 
10 not address the problem of incorrect dose setting by the user. m 

EP0554996 A1 discloses an injection device, comprising a drive 
mechanism and a dose setting means comprising a unit counter ring and a 
tens counter ring. The tens counter ring is positioned in adjoining relation 

15 to *e unHs counter ring, with both rings being connected by a 

transmission means. The transmission means includes means for causing 
the tens counter ring to rotate a selected number of degrees upon rotation 
of the unit counter ring through a selected angular displacement, The 
device also includes means that react to the dose setting means for 

20 controlling the axial movement of the piston rod. The device enables the 

user to select a dosage and allows the rectification of overdose situations 
without dispensing the medicament However, reset of the dose setting 
means to a zero position requires the user to rotate the dose setting 
means back to the zero position thus requiring additional user operations. 

25 

Surprisingly it was found that the dose dial and drive mechanism 
according to instant invention provides the user with an automatic reset for 
the dose dial mechanism, which allows easy resetting of the dose display 
without requiring additional user operations. This automatic reset to a zero 
30 position contributes to safe dose dialing and dispensing. 



Description of the invention. 
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According to a first aspect of the present invention, a dose dial and drive 
mechanism for use in a drug delivery device is provided, comprising 
a housing; j£ 
5 a dose dial sleeve; § 

a piston rod; UJ 
a drive sleeve is threadedly connected to the said piston rod; < 
a reset sleeve, which is located between said drive sleeve and said S 
housing; and ^ 
10 a dose display, £^ 

characterised in that [Jj 

a) when said dose dial sleeve travels towards the second end of said 
housing the reset sleeve is carried with said dose dial sleeve 
towards the second end of said housing thereby resetting said dose 

1 5 display to a zero position; and 

b) when said dose dial sleeve and/or the reset sleeve travels towards 
the first end of said housing, the said dose dial sleeve and/or reset 
sleeve engage(s) with said drive sleeve thus advancing both said 
drive sleeve and said piston rod towards the first end of said 

20 housing. 

The term "drug delivery device" according to instant invention shall mean a 
single-dose or mufti-dose, disposable or re-useable device designed to 
dispense a selected dose of a medicinal product, preferably multiple 

25 selected doses, e.g. insulin, growth hormones, low molecular weight 

heparins, and their analogues and/or derivatives etc. Said device may be 
of any shape, e,g. compact or pen-type. Dose delivery may be provided 
through a mechanical (optionally manual) or electrical drive mechanism or 
stored energy drive mechanism, such as a spring, etc. Dose selection may 

30 be provided through a manual mechanism or electronic mechanism. 

Additionally, said device may contain components designed to monitor 
physiological properties such as blood glucose levels, etc. Furthermore, 
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the said device may comprise a needle or may be needle-free. In 
particular, the term -drug delivery device" shall mean a disposable mutt- 
dose pen-type device having mechanical and manual dose delivery and 
dose selection mechanisms, which is designed for regular use by persons 
without formal medical training such as patients. Preferably, the drug 
delivery device is of the injector-type. 



O 

O 



CD 
< 

I 



The term "housing" according to instant invention shall preferably mean 
any exterior housing ("main housing", "body", "shell") or interior housing 
("insert" , "inner body"). The housing may be designed to enable the safe, 
correct, and comfortable handling of the drug delivery device or any of its 
mechanism. Usually, it Is designed to house, fix, protect, guide, and/or & 
engage with any of the inner components of the drug delivery device (e.g., m 
the drive mechanism, cartridge, plunger, piston rod) by limiting the 
1 5 exposure to contaminants, such as liquid, dust, dirt etc. In general, the 

housing may be unitary or a multipart component of tubular or non-tubular 
shape. Usually, the exterior housing serves to house a cartridge from 
which a number of doses of a medicinal product may by dispensed. 

20 The term "engaged" according to instant invention shall particularly mean 

the interlocking or abutment of two or more components of the 'dose dial 
and drive mechanismYdrug delivery device, e.g. a spline or thread 
connection, preferably the interlocking of helical threads of components 
("threadedly engaged"). 

25 

The term "helical thread" according to instant invention shall preferably 
mean a full or part thread, e.g., a cylindrical spiral rib/groove, located on 
the internal and/or external surface of a component of the drug delivery 
device, having an essentially triangular or square or rounded section 
30 designed to allow continuous free rotational and/or axial movement 

between components. Optionally, said thread may be further designed to 
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direction. 



30 



Q_ 
O 



The "dose dial sleeve" according to instant invention shall allow the user to 
5 select the amount of drug to be dispensed. It shall mean an essentially 

tubular component of essentially circular cross-section, optionally 
disposed for axial movement in the housing, which preferably comprises a 
first cylinder of a first diameter and a second cylinder of a second diameter 
concentrically disposed with respect to one another, whereby the value of ^ 

1 0 the said first diameter is lower than the value of the said second diameter. ^ 

Preferably, the "dose dial sleeve? extends from the second end of the 3 
housing and engages both with the dose display, preferably the first g 
cylindrical wheel, and the reset sleeve. , < 

The dose dial sleeve according to instant invention is designed to travel CO 

1 5 between the first and the second end of the housing, e.g., driven by the ^ 

users actuation force and/or by the stored energy of a spring means, an 
electrical motor, etc.. 

The term "dose display" according to instant invention shall mean a means 
20 for displaying the dosage of the drug to be dispensed by the user. This 

may be achieved by the use of markings, symbols, numerals, etc., e.g. 
printed on the external surface of the dose dial sleeve or an odometer, or 
the like. In an alternative embodiment said dose display may be an 
electronic display means. 
25 In a more specific embodiment of instant invention, the dose display 

comprises two adjacent cylindrical wheels located within the housing and 
being disposed for rotation with respect to the housing, wherein one 
cylindrical wheel displays unit dosage measures and the other cylindrical 
wheel tens dosage measures. 



The term "reset sleeve" according to instant invention shall mean any 
essentially tubular component of essentially circular cross-section located 
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between the drive sleeve and the housing and engages with the first and 
second cylindrical wheels of said dose display, optionally by means of a 
gear component. The reset sleeve is designed to reset the said first and 
second cylindrical wheels of the dose display to a zero position when it is 
5 moved towards the second end of the housing. Preferably, the reset 

sleeve engages with the inner surface of said first and second cylindrical 

wheels by means of teeth. > 

Q. 

o 

The term "drive sleeve" according to instant invention shall mean any ^ 
1 0 essentially tubular component of essentially circular cross^section, which m 

is engaged with the piston rod, preferably threadedly engaged. 3 
In a more particular embodiment of instant invention, the drive sleeve is 
disposed within the first cylinder of the dose dial sleeve. 

CO 
LAJ 

1 5 The term "P'ston rod" according to instant invention shall mean any m 

component adapted to operate through/within the housing, designed to 
translate axial movement through/within the drug delivery device, 
preferably from the drive sleeve to the piston, for the purpose of 
discharging/dispensing an injectable product. Said piston rod may be 

20 flexible or not. It may comprise a simple rod, a lead^screw, a rack and 

pinion system, a worm gear system, or the like. The piston rod of instant 
invention shall further mean a component having a circular or non-circular 
cross-section. It may be made of any suitable material known by a person 
skilled in the art 



25 



The term "zero position" according to instant invention shall mean when 
both said cylindrical wheels of said dose display indicate the number zero. 



30 



The term "first end" according to instant invention shall mean the proximal 
end. The proximal end of the device or a component of the device shall 
mean the end, which is closest to the dispensing end of the device. 
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The term "second end' according to instant invention Shall mean the distal 
end. 

The distal end of the device or a component of the device shall mean the 
end, which is furthest away from the dispensing end of the device 

5 

A second aspect of instant invention provides an assembly for use in a °- 
drug delivery device comprising the dose dial and drive mechanism 8 
according to instant invention. w 

10 A third aspect of the present invention provides a drug delivery device < 

comprising the dose dial and drive mechanism or the assembly according ^ 
to instant invention. 



15 



25 



A fourth aspect of the present invention provides a method of assembling 
a drug delivery device comprising the step of providing a dose dial and 
drive mechanism or an assembly according to instant invention. 



A fifth aspect of instant invention is the use of a drug delivery device 
according to instant invention for dispensing a medicinal product 
20 preferably dispensing a pharmaceutical formulation (e.g. solution, 

suspension etc.) comprising an active compound selected from the group 
consisting of insulin, growth hormone, low molecular weight heparin, their 
analogues and their derivatives. 
Brief Description of the Drawings: 



Without any limitation, the instant invention will be explained in greater 
detail below in connection with a preferred embodiment and with reference 
to the drawings in which: 



5 



CO 

111 

CO 



30 



Figure 1 shows a sectional side view of an injector in accordance with the 
present invention in a first position; 
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8 

Figure 2 shows a sectional side view of the injector of Figure 1 (with a 
drive sleeve omitted for clarity) in a second position; 
Figure 3 shows a sectional side view of the injector of Figure 1 in a third 
position; 

Figure 4 shows a sectional side view of the injector of Figure 1 in a fourth 

position; and >- 

Ql 

Figure 5 shows a sectional side view of the injector of Figure 1 1n a fifth Q 
position. w 

m 

Referring first to Figure 1 there is seen an injector in accordance with the 2 

present invention. The injector comprises a housing 2 within which are ^ 

located a cartridge 4 containing a medicinal product, means for selecting h- 

or setting of the dose of medicinal product to be expelled and means for 2 

expelling the selected dose of medicinal product The housing 2 is °° 
generally cylindrical in shape and is divided into two compartments. 

The cartridge 4 is located within a first compartment of the housing 2 while 
the dose setting means and the means for expelling the selected dose of 
medicinal product are located within a second compartment of the housing 
20 2. The medicinal product may be expelled from the cartridge 4 by 

advancing a piston 8 towards a first end of the injector In use, a needle 
unit (not shown) is attached to the first end of the housing 2 through which 
the medicinal product may flow. 

25 The piston 8 may be advanced under the action of a threaded piston rod 

10. An insert 12 is located in the housing 2. The insert 12 comprises an 
inner portion 14 and an outer portion 16 connected by a central web 18. 
The inner portion 14 includes an opening 20 through which the piston 
rod 10 may pass. The opening 20 is surrounded by a generally cylindrical 

30 portion extending from the insert towards a second end of the injector. The 

generally cylindrical portion includes spline (not shown) against which a 
gear component 22 is located. The outer portion 16 of the insert 12 
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10 



15 



20 



25 



comprises a generally cylindrical part. The outer portion 16 of the insert 12 
»s secured in the housing 2 by any suitable means, e.g.. a clip, an 
adhesive etc.. A channel is formed between the generally cylindrical part 
of the inner portion 14 of the insert 12 and the generally cylindrical part of 
the outer portion 1 6 of the Insert 12. >- 

Q 

c 

A first sleeve in the form of a drive sleeve 26 of generally cylindrical uj 
configuration surrounding the piston rod 10 is located between the piston £ 
rod 10 and the generally cylindrical portion 14. A second end of the drive = 
sleeve 26 is provided with a moulded spring 28. The drive sleeve 26 has | 
an internal thread (not shown) for threaded engagement with the threaded *~ 
piston rod 10. £ 

CD 

A reset sleeve 30 is located about the generally cylindrical portion of the 
inner portion of the insert 12 and so also about the drive sleeve 26. In the 
region of the generally cylindrical portion 14 of the insert 12 the reset 
sleeve 30 is conveniently splined to the generally cylindrical portion 14 of 
the insert 12. Beyond the generally cylindrical portion of the insert 12 the 
reset sleeve 30 includes a radially inwardly directed lug or flange 32. A 
compression spring 34 is disposed about the drive sleeve 26 between a 
second end of the generally cylindrical portion 14 of the insert 12 and a 
first face of the inwardly directed flange 32 of the reset sleeve 30. The 
gear component 22 is carried from a first end of the reset sleeve 30. The 
gear component 22 is conveniently carried by a snap in moulded bearing 
such that the gear component 22 is able to rotate about an axis defined by 
the bearing. The reset sleeve 30 farther includes a shoulder 36 disposed 
between the first and second ends of the reset sleeve 30. 



A first cylindrical wheel 42 is located within the housing 2 adjacent the 
outer portion 16 of the insert 12. The first cylindrical wheel 42 is adapted to 
rotate within the housing 2. A second cylindrical wheel 40 is located within 
the housing 2 adjacent the first cylindrical wheel 42. The second cylindrical 
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10 



wheel 40 is also adapted for rotation within the housing 2. Each of the first 
and second cylindrical wheels 42,40 fs provided with means releasably to 
engage the gear component 22. In this way, the gear component 22 is 
adapted to control the relative movement of the first and second cylindrical 
wheels 42,40. Each of the first and second cylindrical wheels 42,40 is 
provided with numerals about an outer circumference. The reference 
numerals may be viewed through a window 44 in the housing 2. The £ 
second cylindrical wheel 40 may be used to represent single units of g 
dosage of a medicinal product and the first cylindrical wheel 42 may be m 
used to represent ten units of dosage. In this instance the gear component m 
22 is used to advance the first cylindrical wheel 42 one increment every 2 
tenth increment of the second cylindrical wheel 40. $ 

I— 

A dose dial sleeve 50 is provided comprising a first cylinder 52 and a £2 
1 5 second cylinder 54 substantially concentrically disposed about the first m 

cylinder 52. An end web 56 extends across a second end of the first 
cylinder 52 and a second end of the second cylinder 54. The second end 
of the drive sleeve 26 including the moulded spring 28 is disposed within 
in the first cylinder 52 of the dose dial sleeve 50. A second end of the dose 
20 dial sleeve 50 extends through an opening in the second end of the 

housing 2. 



A first end of the first cylinder 52 is adapted to be seated against a second 
face of the inwardly directed flange 32 of the reset sleeve 30. 

The second cylinder 64 extends axially beyond the first cylinder 52. A first 
end of the second cylinder 54 is adapted to abut the shoulder 36 of the 
reset sleeve 30. The first end of the second cylinder 54 is further provided 
with means to engage with the first cylindrical wheel 42. In the illustrated 
embodiment, the first end of the second cylinder 54 is provided with two 
radially extending lugs 58,60 which drive axially disposed radially inwardly 
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extending lugs (not shown) foimed on the inside of the first cylindrical 
wheel 42. 



A third sleeve 62 is located in the housing 2 axially between the second 
5 cylindrical wheel 40 and the second end of the housing 2. The third sleeve 

62 comprising a series of internal channels (not showrt), the channels 
comprising an Interconnected alternating series of open and closed 
channels. The second cylinder 54 of the dose dial sleeve 50 further 
includes at least one radially outwardly extending lug 64 for engaging in 3 
10 the channels. 

f 

In the initial position of Figure 1 the at least one radially outwardly < 
extending lug 64 engages one of the closed channels in the third sleeve fe 

15 

To release the dose dial sleeve 50 a user presses on the end of the dose 
dial sleeve 50 (as shown in Figure 2). This causes the at least one radially 
outwardly extending lug 64 to move within the internal channels of the 
third sleeve 62 towards the first end of the housing 2. The dose dial sleeve 

20 50 's guided by the channels slightly in rotation as the dose dial sleeve 50 

moves toward the first end of the housing. The slight rotation aligns the at 
least one radially outwardly extending lug 64 with one of the open 
channels in the third sleeve 62. Then under the action of the compression 
spring 34 the dose dial sleeve 50 pops out beyond the second end of the 

25 housing 2. 



As the dose dial sleeve 50 travels out (under the action of the 
compression spring 34), the dose dial sleeve 50 carries the reset sleeve 
30 with it. The reset sleeve 30 has teeth that engage with features on the 
inside of the first and second cylindrical wheels 42,40. This movement of 
the reset sleeve 30 causes the teeth of the reset sleeve 30 to reset to zero 
the first and second cylindrical wheels 42,40 of the dose display. 
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In this third position (Figure 3), the gear component 22 is disposed in a cut 
away region of the generally cylindrical portion of the insert 12 and is free 
to rotate. 

5 

The user may then rotate the dose dial sleeve 50 which in turn causes the 
drive sleeve 26, which is threaded to the piston rod 10 to be advanced 
towards the second end of the housing 2 and the end web 56 of the dose o 
dial sleeve 50 (Figure 4). Rotation of the dose dial sleeve 50 causes the ° 
1 0 ^ radially extending lugs 58,60 to drive the second cylindrical wheel 40. ^ 

Sufficient rotation of the dose dial sleeve 50 will cause the first cylindrical 5 
wheel 42 to be driven through the gear component 22 by the second ij 
cylindrical wheel 40. < 

co 

1 5 To dispense a dose the user presses on the web 56 of the dose dial m 

sleeve 50. The dose dial sleeve 50 then drives the reset sleeve 30 axially. 
The dose dial sleeve 50 engages with the drive sleeve 26 and advances 
both the drive sleeve 26 and the piston rod 10 against the cartridge piston 
8. The dose that was selected remains displayed by the first and second 

20 cylindrical wheels 42,40. In the home position (shown in Figure 5) the 

dose dial sleeve 50 locks the first and second cylindrical wheels 42,40 to 
prevent the first and second cylindrical wheels 42,40 from rotating when 
the injector is not in use. 



25 



The moulded spring 28 at the dial end of the drive sleeve 26 ensures that 
the piston rod 10 does not retract from a second face of the cartridge 
piston 8 after the dose dial sleeve 50 has been released. 



